I. Black-hooded weanling rats were given a copper-deficient diet or diets providing 3 ppm Cu with or without supplements containing combinations of molybdate, sulphate and sulphide salts to provide 35 ppm molybdenum and z pg atoms sulphurlg. Changes in weight and blood haemoglobin concentration were studied during 48 d of treatment. The subcellular distribution of Cu and Mo in the liver was subsequently determined.
Growth retardation and, in some instances, anaemia have been shown to result from the inclusion of supplements of molybdate salts in the diets of chicks, rats and rabbits. These effects are largely overcome if the level of copper in the diet is subsequently increased, a result which suggests that molybdenum restricts the physiological utilization of dietary Cu. It is accordingly somewhat surprising that in the rat it has been shown that Mo may increase four-or five-fold the quantity of Cu stored in the liver (Miller, Price & Engel, 1956; Mills, 1960) .
From studies on the co-precipitation of Cu and Mo salts in vitro, Dowdy & Matrone ( 1 9 6 8~) suggested that a Cu-Mo complex having an atomic ratio of Cu:Mo of approximately 4 : 3 can form in aqueous solutions at or near neutral pH. They suggested, on the basis of studies of the influence of Mo on Cu utilization by sheep, chicks and pigs, that the formation of this complex may be the mechanism responsible for the well-established antagonistic effect of Mo on the utilization of Cu by animal tissues. In contrast, Brinkman, Miller & Engel (1961) , during studies on the influence of dietary Mo on the subcellular distribution of Cu in the livers of rats, were unable to find any evidence for the formation of a Cu-Mo complex.
In the course of investigations into the nature of the Cu-Mo interaction in the rat we have examined the subcellular distribution of these elements in the livers of rats made Cu-deficient by omission of Cu from a semi-synthetic diet and in rats fed on
Cu-supplemented diets containing Mo and sulphate or sulphide salts to modify the effects of Mo.
The objectives of the experiment were to determine whether Cu deficiency resulted in a decrease in the content of soluble Cu in the supernatant fractions of highspeed centrifugates of liver homogenates and whether the induction of Cu deficiency by feeding with Mo resulted in a similar fall in the content of soluble Cu. It had been previously found (Mills, 1960 ) that the administration of sulphate reduced the antagonistic effects of Mo on Cu utilization in the rat, while the inclusion of traces of sulphide salts in diets containing Mo exacerbated the effects of Mo. Accordingly the influence of these sulphur supplements on Mo and Cu distribution was also studied and the results were examined in relation to the possible existence of a Cu-Mo complex in individual liver fractions.
Sixty young rats of the Rowett Institute strain of black-hooded Lister were reared under conditions in which they were denied access to the stock colony cube diet given to their dams. They were weaned at 22 d of age and fed for the next 2 weeks on a semi-synthetic diet (Mills & Murray, 1960) supplemented with Cu to give 3 pg Cu/g dry matter. Previous experience had shown that this procedure produces animals with a mild Cu-deficiency anaemia and which are sensitive to changes in the availability of dietary Cu. At this stage, when the mean weight was 83 g and the mean blood haemoglobin concentration was 8-49 g/Ioo ml, animals were randomized into six groups of ten and given the following diets: 
RESULTS A N D D I S C U S S I O N
Compared with the growth obtained on diet B (3 ppm Cu), rats fed on diets A (Cu-deficient), C (Cu+Mo) and D (Cu+Mo+S) had a significantly lower rate of weight gain (P < 0.01 in each instance) ( Table I) . As was expected from previous work, the adverse effects of Mo were less marked in diet E, which contained sulphate.
The inclusion of sulphide in diet F (Cu + S) had no adverse effect on growth. Diet A produced a very significant decline in blood haemoglobin concentration during the course of the experiment. Diet D (Cu + Mo + S) produced a significantly lower rate of haemoglobin increase during the experiment than diets B, C, E and F ( P < 0.01).
These results agree closely with those obtained in previous work in which it was further Table I shown that the adverse effects upon growth and blood haemoglobin concentration induced by a diet containing the same amounts of Mo and sulphide as in the present work could be overcome if the Cu content of the diet was increased to 25 pg/g (Mills,
I 960). The Cu and Mo concentrations of liver fractions are presented in Table I If this complex formed in liver fractions of the rats in our experiment in response to Mo accumulation it would be expected that the ratio incremental increase in Cu (pg atoms) :incremental increase in Mo (pg atoms) would be approximately 1.5 if it is assumed that this insoluble complex accounts for all the additional Cu found in liver fractions of rats given Mo-supplemented diets. Regression coefficients for Cu upon Mo concentration (pg atoms) in these fractions are presented in Table 2 .
Relationships between Cu and Mo in connective tissue are in close accord with the suggestion that such a complex might account for Cu and Mo accumulation. In nuclei + cell debris and mitochondria + microsomes fractions the evidence is less convincing, while in supernatant fractions there is wide divergence from the theoretically expected atomic ratio of 1.5.
In all these fractions the closeness of fit to the theoretical value for lindgrenite of 1-5 will be influenced by the size of the pool of available Cu not so complexed. Implicit in the above analysis of our results is the assumption that, between groups, the size of this available Cu pool does not change as Cu accumulates in response to Mo uptake. Whether or not this assumption is valid cannot at the moment be determined. Because of this limitation we would merely regard our own results as indicating that given Mo-supplemented diets to an impaired capacity to handle endogenous sulphide. All these situations are preventable by increasing the dietary Cu intake and it thus appears probable that they may be explicable in terms of a decrease in the metabolic availability of Cu within tissues as a response to Mo accumulation without, necessarily, a decrease in total tissue Cu concentration.
